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DETAILED ACTION 
Information Disclosure Statemsnt 

1. The information disclosure statement (IDS) submitted on 
7/12/04 was filed after the mailing date of the application, but 
before the first action on the merits. The submission is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the 
information disclosure statement has been considered by the examiner. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 

112: 

The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the applicant 
regards as his invention. 

2. Claims 3, 5-6, and 17-18 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 3 states ^^the low pass filter has a different frequency for 
each pair of drivers". Claim 2, from which Claim 3 depends, states 
^'n>0" and Claim 1, from which Claim 2 depends, states '^n=0 at the 
innermost pair and n increases by 1 for each at least a subsequent 
pair of drivers". This "at least a subsequent pair" requires only one 
pair of subsequent drivers to be included in the system, such that a 
n=l meets the requirements of Claims 1 and 2. However, by stating 
that a ''different frequency" exists for the low pass filter of ''each" 
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pair of drivers suggest that at least two drivers with low pass 
filters exist in the system (n>l), which is not required by the scope 
of Claims 1 and 3 as noted above. Accordingly, Claim 3 fails to 
distinctly claim the subject matter regarded as the applicant's 
invention. Appropriate correction or clarification is required. A 
suggested amendment to overcome this rejection for Claim 3 would be 
''The loudspeaker of Claim 2, wherein n > 1 and the low pass filter has 
a different frequency for each pair of drivers". 

Claims 5 and 6 are rejected due to their dependency upon Claim 3. 

Claims 5 and 17 also recites the limitation "the frequency" in 
the first line of each respective claim. There is insufficient 
antecedent basis for this limitation in the claim. It is further 
noted that a ''frequency" to which this limitation is intended to 
refer, as filters are associated with a variety of frequencies, 
including but not limited to corner or resonance frequencies. 

Claim 18 is rejected due to their dependency upon Claim 3. 

Claim 6 also states that "the low pass filter on the outermost 
pair of drivers in the array has a lower frequency than calculated by 
fn = 2c/dn for the outermost pair of drivers". Claim 6 depends on 
Claim 5 and thus incorporates all of the limitations of Claim 5. 
Claim 5 states that "the frequency, fn, of the low pass filter is equal 
to 2c/dn, where c is the speed of sound". The limitation of Claim 6 
for the outermost pair conflicts with the limitation of Claim 5 for 
the outermost pair. For example, if n=3, fa is the frequency of the 
outermost low pass filter. According to Claim 5, fa = 2c/d3. 
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According to Claim 6, however, fa < 2c/d3. Thus, the frequency of the 
outermost pair cannot meet both of the limitation of Claims 5 and 6 
(as required by the dependency of Claim 6 on Claim 5) because Claim 6 
states that the frequency is less than the calculated frequency, but 
Claim 5 states that the frequency is equal to the calculated 
frequency. 

Claim 18 also recites the property cited above in Claim 6 for a 
filter of the outermost speaker pair and is rejected for the same 
reasons as applied above in that such a relationship conflicts with 
the requirements of its respective parent claim, Claim 17. 
Appropriate correction or clarification is required. 

Drawings 

3. The drawings are objected to under 37 CFR 1.83(a). The 
drawings must show every feature of the invention specified in the 
claims. Therefore, the ''driver centered" of Claim 7 and its 
equivalents in Claim 11 must be shown or the feature (s) canceled from 
the claim (s) . No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all 
of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number 
of an amended drawing should not be labeled as ''amended." If a drawing 
figure is to be canceled, the appropriate figure must be removed from 
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the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of 
the several views of the drawings for consistency. Additional 
replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date 
of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d)- If the 
changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in 
abeyance . 



Cla±m Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section 
made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one 
year prior to the date of application for patent in the United States. 

4. Claims 1-2, 14-15, and 17-19 are rejected under 35 
U.S.C. 102(b) as being anticipated by Oyaba et al (USPN 
4991687) (hereafter, "Obaya") . 

Obaya teaches a directional speaker system that comprises a line 
of paired speakers with particular operating frequencies and 
respective spacings . 
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Specifically regarding Claim 1, Obaya teaches: 

A loudspeaker system (Figure 1) having a line array of drivers 
(Li, Hi, Hr, Lr) comprising : 

a first pair of drivers (Hi,Hr)(col. 2, lines 56-59); 

a center point (crossing of ''central axis'' and direction of 
relative 90'') along the line array (col. 5, lines 5-9), 

wherein the pair of- drivers are substantially centered about the 
center point (implicit, ''center" axis as noted above. Figure 1) with a 
center to center distance of do (d2 in Obaya) between the first pair of 
drivers (Hi,Hr)(col. 2, lines 56-59; col. 5, lines 35-42); and 

at least a subsequent pair of drivers (Li,Lr) arranged in the line 
array with the first pair of drivers (straight line, col. 1, lines 10- 
14, Figure 1) and substantially centered about the center point 
(crossing of "central axis" and 90'' direction, Figure 1; col. 2, lines 
45-55), 

wherein the subsequent pair of drivers (Li,Lr) are spaced such 
that the center to center distance between each at least a subsequent 
pair of drivers, dn (di in Oyaba) , 

is equal to 4ndo (4*n*di in Oyaba), where n = 0 at the innermost 
pair of drivers and n increases by 1 for each at least a subsequent 
pair of drivers (col. 2, lines 56-59, da = di/4 equates to 4*l*d2=di, 
wherein Figure 1 meets the case of n=l in the claimed formula 'Mndo") - 

Regarding Claim 2, Oyaba discloses: 
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The loudspeaker system of claim 1, further comprising a low pass 
filter on every pair of drivers for n > 0 (Li,Lr are supplied signals 
through a low pass filter, col. 2, lines 45-53) . 

Regarding Claim 14, Obaya discloses: 

A method for optimizing a radiation pattern (more than 20 dB 
attenuation in direction of 90"" relative to central axis) of drivers 
(Hi, Hr, Li, Lr) in a line on a loudspeaker (Figures 1 and 2, col. 4, lines 
12-29) , 

the method comprising the steps of: 

selecting a spacing, do (d2 in Obaya), between the centers of a 
pair of innermost drivers (Hi,Hr) according to the formula 
do = c/2f 

wherein c is the speed of sound and f is the maximum desired 
operational frequency (tz is upper frequency of two octaves over which 
narrow directivity is obtained, col. 4, lines 45-48; da is spacing 
between high frequency range speakers, col. 2, lines 56-59; high 
frequency speakers output f2, col. 2, lines 59-63; Ac is wavelength 
corresponding to fc, or fc*Ac=c, where c is speed of sound, inherent 
relationship between wavelength and frequency, in view of col. 2, line 
55; f2=2fc and d2=di/4= Ac/4, col. 3, lines 61-62; solving fc*Ac=c for f2 
and d2, {f2/2) * (4*d2)=c, which equates to d2=c/2f2); 

selecting a center point in the line (intersection of central 
axis, line to Po, with line to Fso)-, wherein the center point is the 
same position on the line as do/2 (by definition, center or central 
axis, col. 4, lines 12-15); and 
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determining the spacing of at least one additional pairs of 
drivers (Li,Lj:) in the line (Figure 1) (col. 2, lines 45-48) 

wherein each driver of the additional pair of drivers is added to 
the outermost positions of the line (Figure 1), 

wherein the distance, dn (di in Obaya) , between the centers of the 
additional drivers is according to the formula 

dn = 4ndo (d2 = di/4 or dl=4d2/ wherein n=l, col, 3, lines 61-62) 

where n = 0 at the innermost pair of drivers and n increases by 1 
with each pair of drivers sequentially added along the array (case in 
Figure 1 represents situation where n=l). 

Regarding Claim 15, Obaya discloses: 

the pairs of drivers (at least Ll,Lr) are used in conjunction 
with low pass filtering (col. 2, lines 47-53). 
Regarding Claim 17, Oyaba discloses: 

the frequency, fn (2fc in Oyaba) (-18dB or .125 gain frequency in 
Oyaba) , of the low pass filter is equal to 2c/dn, (Ac = dc) where c is 
the speed of sound (col. 2, lines 48-55). 

Regarding Claim 18, Oyaba discloses: 

the low pass filter on the outermost pair of drivers in the array 
has a lower frequency than calculated by fn = 2c/dn for the outermost 
pair of drivers (in view of fn =2fc as applied above in Claim 5, Oyaba 
teaches that the di spacing of outer drivers may be Ac +5 0%, which may 
have exhibited a better directivity characteristic; applying such a 
teaching to outer, added pairs of driver equates to ^'lower frequency 
than calculated'') 
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Regarding Claim 19, Obaya discloses: 

the maximum desired operational frequency is substantially the 
highest frequency without high amplitude side lobes (fz is upper 
frequency of range over which narrow directivity is obtained, which 
comprises not affecting peak values in directivity pattern. Figure 2, 
as compared to Figure 4, col. 1, lines 35-38, col. 4, lines 39-48; 
also, f 2 and d2 meet formula of Claim 14, thus properties associated 
with such a formula are met by f2 and d2; specification page 7, lines 
3-8 state that such spacing establishes uppermost frequency to which 
the array will reduce high amplitude side lobes) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the 

basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 

disclosed or described as set forth in section 102 of this title, if the 
differences between the siabject matter sought to be patented and the prior 

art are such that the subject matter as a whole would have been obvious at 

the time the invention was made to a person having ordinary skill in the 

art to which said subject matter pertains. Patentability shall not be 

negatived by the manner in which the invention was made. 

5. Claims 3, 5-7 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oyaba as applied above, in further view of Flanagan 
(USPN 4653606) . 

As detailed above, Obaya teaches a directional speaker system 
that comprises a line of paired speakers with particular operating 

frequencies and respective spacings. 
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Regarding Claim 3, Obaya discloses that the outer pair of 
speakers Li,Lr) is low pass filtered, and that additional outer 
transducers may be added to increase the operational frequency range 
(col. 4, lines 45-56), but does not specify: 

the low pass filter has a different frequency for each pair of 
drivers. 

Flanagan teaches a transducer system with a directional response. 

Specifically regarding Claim 3, Flanagan teaches: 

the low pass filter has a different frequency for each pair of 

drivers (col. 4, lines 56-68; col. 5, lines 1-23; col. , lines 14-16 

and 61-63) 

To one of ordinary skill in the art at -the time the invention was 
made, it would have been obvious to implement an low pass filters on 
the additional drivers of Oyaba with a cutoff frequency lower than 
that of the inner or middle drivers as is taught by Flanagan. The 
motivation behind such a modification would have been that decreasing 
the size of the array as the frequency of the transduced sound 
increases would have minimized beamwidth variations over the desired 
frequency range. 

Regarding Claim 5, Oyaba discloses: 

the frequency, fn (2fc in Oyaba) (-18dB or .125 gain frequency in 
Oyaba) , of the low pass filter is equal to 2c/dn, (Ac = dc) where c is 
the speed of sound (col. 2, lines 48-55). 

Regarding Claim 6, Oyaba discloses: 
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the low pass filter on the outermost pair of drivers in the array 
has a lower frequency than calculated by fn = 2c/dn for the outermost 
pair of drivers (in view of fn =2fc as applied above in Claim 5, Oyaba 
teaches that the di spacing of outer drivers may be Xc +50%, which may 
have exhibited a better directivity characteristic; applying such a 
teaching to outer, added pairs of driver equates to ''lower frequency 
than calculated") 

Regarding Claim 7, Flanagan discloses: 

a driver (322) centered on the center point of the line array 
(col. 4, lines 62-65, Figure 2). 

6. Claims 4, 8, 9, 11, and 16 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Obaya as applied above, and in 
further view of Steuben (USPN 5359664). 

As detailed above, Obaya teaches a directional speaker system 
that comprises a line of paired speakers with particular operating 
frequencies and respective spacings. 

Regarding Claim 4, Obaya discloses that the outer pair of 
speakers Li,Lr) is low pass filtered, but does not specify: 
that each low pass filter is of first order 

However, various combinations of components are known in the art 
for deriving crossover networks, as is evidenced by the teachings of 
Steuben. 

Regarding Claim 4, Steuben discloses: 
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each low pass filter (130, in view of LPF of Oyaba) is of 
first order (col. 6, lines 1-2, 35-57) 

To one of ordinary skill in the art at the time the invention was 
made, it would have been obvious to implement the low pass filter of 
Oyaba as a first order, in-line low pass filter as disclosed by 
Steuben. The motivation behind such a modification would have been 
that such the impedance and bandwidth for the passed low frequency 
range would have been better controlled, as compared to conventional 
implementations. Such a filter use would have also eliminated the 
need for an additional high pass filter for the upper frequency 
speakers of Oyaba, creating a more efficient network. 

Regarding Claim 8, please refer above to the rejection of the 
similar limitations of Claims 1 and 4. 

Regarding Claim 9, Obaya teaches: 

at least a third pair of transducers arranged in the array with 
the first pair of transducers and n increases by 1 for each pair of 
transducers, whereby n = 0 for the first pair of transducers, n = 1 
for the second pair of transducers, and n = 2 for the third pair of 
transducers (''additional speakers", col. 4, lines 45-56; col. 5, lines 
43-46) 

Oyaba does not clearly specify ''having a distance, dn, between 
the center points of the transducers in the at least a third pair of 
transducers, wherein the midpoint of do is the same midpoint of dn; and 
wherein the distance, dn, is equal to 4ndn 
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However, Oyaba teaches that the relative distance between a pair 
of drivers may vary from 2 to 4 (col. 5, lines 35-42). Applying such 
a variable range to the spacing of another pair of additional 
speakers, specifically a relative spacing of ''2" would have read on a 
respective 4ndn spacing. The motivation for such a particular 
combination of the teachings of Oyaba would have been that it may well 
have exhibited a better directivity characteristic. 

Regarding Claim 11, please refer above to the rejection of the 
similar limitations of Claims 1 and 4. 

Regarding Claim 16, please refer above to the rejection of the 
similar limitations of Claim 4. 

7. Claim 10 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oyaba in view of Steuben as applied above, and in 
further view of DeVries (6128395). 

As detailed above, Obaya teaches a directional speaker system 
that comprises a line of paired speakers with particular operating 
frequencies and respective spacings, Steuben teaches a first order 
crossover filter. 

As is evidenced by the teachings of Oyaba, and is known in the 
art, the spacing between the inner drivers controls the maximum 
operational frequency (col. 3, lines 38-60; col. 4, lines 45-48). 

However, Oyaba in view of Flanagan does not clearly specify: 

- dO is 1.2 inches, dl is 4.8 inches, and d2 is 9.6 inches. 

DeVries teaches a directional speaker system. 
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Regarding Claim 10, DeVries discloses: 

dO is 1.2 inches, dl is 4.8 inches, and d2 is 9.6 inches (DeVries 
teaches a directional frequency up to about 10 Khz, which equates to a 
spacing of 1.2 inches, col. 1, lines 34-37; the relevant other 
teachings of spacing per Oyaba read on the spacings of 4.8 inches and 
9.6 inches, as discussed above in regards to Claims 1, 5, and 9). 

To one of ordinary skill in the art at the time the invention, was 
made, it would have been obvious to implement a directional frequency 
band of up to about lOKHz, resulting in the claimed spacings, for the 
system of Oyaba in view of Flanagan, as is taught by DeVries. The 
motivation behind such a modification would have been that such a 
frequency range would have given the system a range adequate for many 
audio applications. 

8. Claims 12 and 13 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oyaba in view of Steuben as applied above, and in 
further view of Flanagan. 

As detailed above, Obaya teaches a directional speaker system 
that comprises a line of paired speakers with particular operating 
frequencies and respective spacings. Steuben teaches a first order 
crossover filter, comprising ^^a low pass filter of first order", as 
detailed above. 

Oyaba in view of Steuben does not clearly specify: 

- a low pass filter on the at least a third pair of transducers. 

Flanagan teaches a transducer system with a directional response. 
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Specifically regarding Claim 12, Flanagan teaches: 

a low pass filter on the at least a third pair of transducers 

(col. 4, lines 56-68; col. 5, lines 1-23; col. , lines 14-16 and 61- 

63) 

To one of ordinary skill in the art at the time the invention was 
made, it would have been obvious to implement an low pass filters on 
the additional drivers of Oyaba in view of Steuben with a cutoff 
frequency lower than that of the inner or middle drivers as is taught 
by Flanagan. The motivation behind such a modification would have 
been that decreasing the size of the array as the frequency of the 
transduced sound increases would have minimized beamwidth variations 
over the desired frequency range. 

Regarding Claim 13, Flanagan discloses: 

the outermost pair of transducers in the array has the lowest 
frequency low pass filter (col. 6, lines 14-16). 

Conclusion 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Andrew Graham 
whose telephone number is 571-272-7517. The examiner can normally be 
reached on Monday-Friday, 8:30 AM to 5:00 PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, 
the examiner's supervisor, Sinh Tran can be reached on 571-272-7564. 
The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval (PAIR) 
system. Status information for published applications may be obtained 
from either Private PAIR. or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http: //pair- 
direct .uspto .gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). 



